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[Name of the Document] Specification 
[1. Title of the Invention] 

METHOD OF GROWING GALLIUM NITRIDE CRYSTAL 

[2. Claim] 

A method of growing a gallium nitride crystal, 
comprising the steps of: 

cooling a solution containing a composition 
therein in an atmosphere of ammonia or establishing a thermal 
gradient in the solution; and 

using indium as a solvent. 
[3. Detailed Description of the Invention] 

The present invention generally relates to a 
method of growing a gallium nitride (GaN) crystal. 

A III - V based composition semiconductor GaN 
having a wide band gap holds promise as a material for blue 
light emitting device. In order to manufacture a GaN 
monocrystal, a method according to a Ga-HCl-NH3 gas-phase 
disproportionation process is conventionally adopted. In 
the same manner as the other HI - V based composition 
semiconductor used as a material for light emitting device, 
however, a liquid-phase crystal growth is most favorable to 
obtain a high quality crystal with less defect by controlling 
impurity concentration. However, as for a method used to grow 
liquid-phase crystal of Ga and V based composition 
semiconductor in which Ga is used as a solvent is not put into 
practical use in a case of growing GaN crystal since the method 
includes difficulties described below: 

® The solubility of GaN to Ga is extremely low in 

a temperature (lower than 1200 *C ) for a normal liquid-phase 
crystal growth. Hence, GaN hardly grows in a method of 
cooling saturated solution. Further, in the method of 
establishing a thermal gradient in the solution so as to grow 
a crystal at a lower temperature part according to a 
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difference of the solubility, an extremely long time is 
necessary to obtain a crystal having a size sufficient for 
use . 

(5) If the temperature is further raised to increase 

the solubility of GaN to Ga, GaN decomposes. In order to 
prevent GaN from decomposing, an atmosphere of NH3 is 
necessary . 

(D However, in the atmosphere of a high temperature 

and high density of NH 3 , the solvent Ga reacts with NH 3 so 
that polycrystal GaN rapidly grows, whereas, large 
monocrystal GaN hardly grows since the solution is used up 
to grow the polycrystal GaN. 

Accordingly, an object of the present invention 
is to provide a method eliminating the above described 
difficulties in which a GaN monocrystal is grown from liquid 
phase . 

As a result of a variety of experiments, the 
inventor found a fact in that the solubility of GaN to In in 
the atmosphere of NH 3 is extremely greater than that of GaN 
to Ga at the same temperature. Thus, a method is provided 
of growing GaN monocrystal from liquid phase by using In as 
a solvent in the atmosphere of NH 3 . The method is described 
in details through embodiments below. 
Embodiment 1 

As an atmosphere gas, NH 3 is flown at 0.2 1/min 
into a horizontal quartz reaction tube 1. Further, Ar is 
flown at 1 1/min into the horizontal quartz reaction tube 1. 
A graphite port 3 is provided on a graphite substrate holder 
2 in the quartz reaction tube 1. Into the graphite port 3, 
substantially 5 g of In and 100 mg of powder or particles of 
GaN are thrown. After In solution is maintained at 1200 °C 
for one hour by an external heater 4, the port 3 is moved so 
as to cover a substrate 6 provided on the holder 2 with In 
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solution 5. And then, the above described external heater 
4 is adjusted to cool the temperature at 1 °C/min so as to 
grow a GaN monocrystal on the substrate 6. As the substrate 
6, sapphire or GaN grown on the sapphire according to CVD is 
used. As a result of 100-minute growth, a transparent growth 
layer having a thickness of approximately 10 Mm is obtained. 
When impurity is not added, an N type GaN growth layer having 
a carrier thickness of 1 x 10 19 cm" 3 is obtained. 
Embodiment 2 

NH3 is flown at 0.2 1/min into a vertical quartz 
reaction, tube 7. Further, Ar is flown at 1 1/min into the 
vertical quartz reaction tube 7. Into a quartz crucible 8 
having a diameter of 8 mm tapering towards a bottom thereof, 
substantially 5 g of In and 100 mg of GaN powder 9 are thrown, 
and then, the quartz crucible 8 is hung in the above described 
quartz reaction tube 7. The quartz reaction tube 7 is heated 
by an external heater 9 so that a temperature distribution 
in the quartz reaction tube 7 is as shown in FIG. 3. Then, 
the quartz crucible 8 is lowered at a speed of 1 mm/hour from 
the top of the quartz reaction tube 7 so as to grow GaN 
monocrystal 10 from the bottom of the quartz crucible 8. As 
a result of a few-hour growth, a greenish transparent crystal 
is obtained. 

It should be noted that in the above described 
embodiment, an example of a liquid phase growth using In as 
a solvent is described, but the solvent is not limited to In/ 
Alloy including 90 % or greater by weight of In may be used 
as the solvent. A similar growth can be seen by a solution 
such as In-Ga, In-Ge, In-Si, In-Sn, and the like. 

[4. Brief Description of the Drawings] 

FIG. 1 is a view schematically illustrating a 
configuration of a GaN liquid phase growth apparatus 
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according to an embodiment of the present invention; 

FIG. 2 is a view schematically illustrating a 
configuration of a GaN liquid phase growth apparatus 
according to another embodiment of the present invention; and 

FIG. 3 is a temperature distribution graph of a 
quartz reaction tube in the GaN liquid phase growth apparatus . 

[Description of the Reference Numerals] 
1: Quartz Reaction Tube 
2: Substrate Holder 
3: Port 
4: Heater 

5: In-GaN Solution 

6: Substrate 

7: Quartz Reaction Tube 

8: Quartz Crucible 

9: In-GaN Solution 

10: GaN Crystal 
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